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Daneshill1 5 85	t	Mg	ha−1 17	Mg	ha−1	y−1 From	a	mix	of	stands	of	E.	gunnii	and	the	more	productive	E.	nitens.	Dead	stems	were	standing	for	six	months	so	wood	wasrelatively	dry.	Stocking	approximately	2940	ha−1
New	Forest2 7 97	m3	ha−1 13.9	m3	ha−1	y−1/6.2	Mg	ha−1	y−1 From	a	spacing	experiment,	planted	at	5102	ha−1.	Biomass	production	is	on	a	dry	weight	basis.
New	Forest2 7 19	m3	ha−1 2.7	m3	ha−1	y−1 From	a	spacing	experiment,	planted	at	1276	ha−1
Thetford3a 21 261	m3	ha−1 12.4	m3	ha−1	y−1 From	small,	line	plots	in	a	provenance	trial,	planted	at	1850	ha−1	with	48%	survival	giving	888	ha−1.
Glenbranter4b 25 452	m3	ha−1 18.1	m3	ha−1	y−1 From	small,	line	plots	in	a	provenance	trial,	planted	at	1842	ha−1	with	96%	survival	giving	1768	ha−1




Location Age	(years) Mean	annual	increment	(Mg	ha−1	year−1) Notes
University	College	Dublin1 1a 12.6 Planted	at	2657	ha−1
University	College	Dublin1 1a 15.4 Planted	at	3267	ha−1
Long	Ashton3 2b 13.0 Planted	at	10	000	ha−1
Long	Ashton3 2b 9.9 Planted	at	2500	ha−1
Mepal3 2b 12.7 Planted	at	10	000	ha−1
Mepal3 2b 4.2 Planted	at	2500	ha−1
Whitney3 2b 4.7 Planted	at	10	000	ha−1
Whitney3 2b 2.5 Planted	at	2500	ha−1
Long	Ashton2 4b 18.4b Planted	at	10	000	ha−1	but	60%	survival,	so	6000	ha−1
Long	Ashton3 4b 13.5 Planted	at	10	000	ha−1













Age	(months) Age	(yrs) Height	(m) N DBH	(cm) Stocking	(number	ha−1)
Chiddingfold 5 0.42 0.5 59 1313
Chiddingfold 14 1.17 1.4 58 1291
Chiddingfold 26 2.17 1.2 50 1113
Chiddingfold 29 2.42 1.5 975 1716
Chiddingfold 38 3.17 2.3 49 1091
Chiddingfold 85 7.08 5.4 975 1202
Chiddingfold 311 25.92 22.8 23 19.1 1150
Chiddingfold 336 28.00 19.4 10 19.2 N/A
Dalton 5 0.42 0.7 N/A 2500
Dalton 16 1.33 1.3 N/A 2317
Dalton 35 2.92 2.0 N/A 2317
Dalton 282 23.50 17.8 N/A 23.3 2584
Daneshill 28 2.33 5.4 14 8.3 2940
Daneshill 41 3.42 7.6 14 12.3 2940
Daneshill 53 4.42 8.1 14 11.4 2940
Daneshill 65 5.42 10.6 13 12.4 2940
Glenbranter 29 2.42 1.2 78 1330
Glenbranter 34 2.83 1.2 78 1330
Glenbranter 54 4.50 2.5 79 1347
Glenbranter 107 8.92 9.3 N/A 8.6 N/A
Glenbranter 120 10.00 9.7 79 9.8 1347
Glenbranter 178 14.83 15.8 5 13.7 N/A
Glenbranter 308 25.67 14.9 74 19.1 1262
Glenbranter 516 43.00 30.1 45 35.2 N/A
New	Forest 5 0.42 0.1 130 1275
New	Forest 45 3.75 7.2 130 1275
New	Forest 53 4.42 7.3 130 5.8 1275
New	Forest 75 6.25 10.5 130 8.0 1275
Thoresby 126 10.50 16.4 35 20.7 2500
Tintern 2 0.17 0.4 60 3265
Tintern 16 1.33 1.2 28 3265
Tintern 28 2.33 1.4 63 3265
Tintern 29 2.42 2.0 59 3265
Tintern 43 3.58 3.5 28 3265
Tintern 55 4.58 3.5 63 3265
























X y Model N r2 SEE A B c
Age	(years) Height	(m) Richards 34 0.911 2.370 43.16 −0.022 0.851















Age	(year) Height	(m) DBH	(cm) tree	volume	(m3) Volume	per	unit	area	(m3	ha−1) dry	weight	per	unit	area	(Mg	ha−1) MAI	(m3	ha−1	y−1)
5 6.3 7.4 0.007 9.6 4.8 1.9
6 7.3 8.4 0.013 17.9 9.0 3.0
7 8.2 9.4 0.021 28.1 14.0 4.0
8 9.1 10.3 0.030 40.1 20.1 5.0
9 10.0 11.3 0.040 54.0 27.0 6.0
10 10.9 12.1 0.052 69.8 34.9 7.0
11 11.7 13.0 0.065 87.5 43.7 8.0
12 12.4 13.8 0.079 106.9 53.5 8.9
13 13.2 14.6 0.095 128.1 64.1 9.9
14 13.9 15.4 0.112 151.0 75.5 10.8
15 14.7 16.1 0.130 175.5 87.8 11.7
16 15.3 16.8 0.149 201.6 100.8 12.6
17 16.0 17.5 0.170 229.3 114.6 13.5
18 16.7 18.2 0.191 258.3 129.2 14.4
19 17.3 18.9 0.214 288.7 144.4 15.2







































Results	 from	historic	and	 recent	 trial	plantings	and	 indicate	 that	other	 species	of	 eucalypts	 can	be	 successfully	grown	 in	warmer	parts	of	 the	UK.	For	example	Eucalyptus	glaucescens,	 that	 offers	 lower	 cold	 tolerance	 but	 greater
productivity,	better	stem	form	and	is	less	prone	to	damage	by	browsing	mammals	[23].
5	Conclusion
The	relative	cold	hardiness	of	E.	gunnii	offers	an	opportunity	to	grow	Eucalyptus	across	a	wider	range	of	sites	than	is	possible	with	other	Eucalyptus	species.	The	small	area	of	planting	of	E.	gunnii	in	the	UK	and	a	lack	of	time
series	data	makes	predicting	growth	rates	difficult	for	specific	sites.	It	is	clear	however	that	on	certain	sites	high	yields	of	woody	stem	biomass	of	8	Mg	ha−1	y−1	or	more	are	possible	from	E.	gunnii	 in	the	UK,	but	that	it	has	been
inconsistently	achieved	in	practice.	The	growth	at	Daneshill	provides	evidence	of	the	benefits	of	intensive	silviculture	and	it	recommended	that	similar	establishment	practices	be	adopted	if	productivity	is	to	be	maximised.	To	ensure
good	survival	and	effective	site	capture	it	is	also	recommended	that	planting	be	confined	to	warmer	areas	in	the	UK	until	a	better	understanding	of	site	suitability	is	achieved.	While	E.	gunnii	is	not	a	species	that	will	be	widely	planted
due	to	the	cold,	it	can	extend	the	range	of	tree	species	available	for	planting	for	biomass.
Acknowledgements
This	study	could	not	have	been	completed	without	the	help	of	many	people.	Dr	Richard	Jinks	kindly	provided	all	files	of	experiments	using	E.	gunnii	at	Forest	Research,	while	Ted	WoodisseWooddisse	provided
data	from	the	trials	established	at	Daneshill	by	Nottinghamshire	County	Council.	Site	information	on	Glanbranter	was	kindly	supplied	by	Fraser	MacDonald	of	Forestry	Commission	Scotland.	We	would	also	like	to
thank	the	two	anonymous	reviewers	for	their	constructive	comments	and	Dr	James	Morison	of	Forest	Research	for	comments	on	an	earlier	draft	of	the	paper.	Finally	the	authors	would	like	to	acknowledge	funding	for
some	of	the	work	from	the	University	of	Cumbria's	Research,	Scholarship	and	Development	Fund.
Appendix	A.	Supplementary	data
Supplementary	data	related	to	this	article	can	be	found	at	https://doi.org/10.1016/j.biombioe.2017.10.037.
References
[1]	L.J.	Sheppard	and	G.R.	Cannell,	Frost	hardiness	of	subalpine	eucalypts	in	Britain,	Forestry	60	(2),	1987,	239–248.
[2]	T.	Booth	and	L.	Pryor,	Climatic	requirements	of	some	commercially	important	eucalypt	species,	For.	Ecol.	Manag.	43,	1991,	47–60.
[3]	J.G.	Purse,	United	Kingdom.	Eucalyptus	gunnii	–	the	pioneer	Australian	tree	in	Britain,	Aust.	Plants	25	(205),	2010,	376–382.
[4]	J.	Evans,	A	re-assessment	of	cold-hardy	eucalypts	in	Great	Britain,	Forestry	59	(2),	1986,	223–242.
[5]	M.	Cope,	A.D.	Leslie	and	A.	Weatherall,	The	potential	suitability	of	provenances	of	Eucalyptus	gunnii	for	short	rotation	forestry	in	the	UK,	Q.	J.	For.	102	(3),	2008,	185–194.
[6]	AFOCEL,	Eucalyptus:	35	ans	d'experimentation	dans	le	sud	de	la	France.	Informations	Foret,	No	2–2007,	Fiche	No	747,	2007,	AFOCEL;	France.
[7]	G.	Kerr	and	J.	Evans,	Eucalypts	for	short	rotation	forestry:	a	case	study	for	the	1980s,	Q.	J.	For.	105	(2),	2011,	109–117.
[8]	T.	Wooddisse,	Personal	Communication.	Email	Titled	Daneshill	Data,	June	2012.
[9]	C.J.	Bennett	and	A.D.	Leslie,	Assessment	of	a	Eucalyptus	provenance	trial	at	Thetford	and	implications	for	Eucalyptus	as	a	biomass	crop	in	lowland	Britain,	Q.	J.	For.	96,	2003,	257–264.
[10]	A.D.	Leslie,	M.	Mencuccini	and	M.P.	Perks,	Growth	and	Survival	of	provenances	of	snow	gums	(Eucalyptus	pauciflora)	and	other	hardy	eucalypts	at	three	trials	in	England,	Scott.	For.	67	(2),	2013,	30–39.
[11]	M.	Forrest	and	T.	Moore,	Eucalyptus	gunnii:	a	possible	source	of	bioenergy?	Short	communication,	Biomass	Bioenerg	32	(10),	2008,	978–980.
[12]	C.P.	Mitchell,	J.B.	Ford-Robertson	and	M.P.	Waters,	Establishment	and	Monitoring	of	Large	Scale	Trials	of	Short	Rotation	Coppice	for	Energy.	Wood	Supply	Research	Group,	1993,	Department	of	Forestry,	University	of
Aberdeen.
[13]	C.J.	Potter,	Coppiced	Trees	as	Energy	Crops.	Final	Report	to	the	Energy	Technology	Support	Unit	of	the	Department	of	Energy,	Contract	E/5A/CON/1078/174/063,	1990.
[14]	AFOCEL,	Information	Eucalyptus,	Itineraire	technique	et	production.	Fiche	Information	Eucalyptus	No.2-Avril	2003,	2003,	AFOCEL;	France.
Queries	and	Answers
Query:	Please	check	whether	the	designated	corresponding	author	is	correct,	and	amend	if	necessary.
Answer:	The	corresponding	author	is	correct
Query:	The	country	name	has	been	inserted	for	the	[a,c]	affiliations.	Please	check	all	the	affiliation,	and	correct	if	necessary.
Answer:	They	are	correct
Query:	Highlights	should	only	consist	of	"125"	characters	per	bullet	point,	including	spaces.	The	highlights	provided	are	too	long;	please	edit	them	to	meet	the	requirement.
Answer:	They	have	been	edited	to	conform	to	the	character	limit
[15]	FCBA,	Elaboration	d'un	modele	de	croissance	pour	l'	Eucalyptus	gundal,	2012,	Institut	Technologique;	Cesras,	France.
[16]	B.	Zeide,	Analysis	of	growth	equations,	For.	Sci.	39	(3),	1993,	594–616.
[17]	S.B.	Devaranavadgi,	S.	Bassappa,	R.B.	Jolli,	S.Y.	Wali	and	A.N.	Bagali,	Height-	age	curve	modelling	for	different	tree	species	in	the	drylands	of	north	Karnataka,	Glob.	J	Sci.	Front.	Res,	Agric	Vet	Sci.	13	(1),	2013,	[online]
Last	accessed	on	29	June	2013	at	URL	https://globaljournals.org/GJSFR_Volume13/3-Height-Age-Growth-Curve-Modelling.pdf.
[18]	AFOCEL,	Information	Eucalyptus,	Presentation	generale	de	l’eucalyptus.	Fiche	Information	Eucalyptus	No.1	–	Septembre	2003,	2003,	AFOCEL;	France.
[19]	P.D.	Hardcastle,	A	review	of	the	impacts	of	short-rotation	forestry,	LTS	Int.	2006,	[online]	Last	accessed	on	27	June	2007	http://www.forestry.gov.uk/pdf/SRFFinalreport27Feb.pdf/$FILE/SRFFinalreport27Feb.pdf.
[20]	G.	Kerr,	A	Review	of	the	growth,	yield	and	biomass	distribution	of	species	planted	in	the	english	network	trials	of	short	rotation	forestry,	In:	H.	McKay,	(Ed),	Short	Rotation	Forestry:	Review	of	Growth	and
Environmental	Impacts,	Forest	Research	Monograph,	2,	Forest	Research,	Surrey,	2013,	2011,	135–164.
[21]	FCBA,	Proposition	de	zonage	pédoclimatique	pour	l’implantation	de	l’eucalyptus	en	France,	FCBA	Info,	January	2010,	2010,	FCBA	Institut	Technologique;	Cesras,	France.
[22]	DEFRA,	Government	Forestry	and	Woodland	Policy	Statement	Incorporating	the	Government's	Response	to	the	Independent	Panel	on	Forestry's	Final	Report,	2013,	DEFRA;	London.
[23]	J.	Purse	and	A.D.	Leslie,	Eucalyptus	–	Part	1,	species	with	forestry	potential	in	the	British	Isles,	Q.	J.	For.	110	(2),	2016,	88–97.
Appendix	A.	Supplementary	data
The	following	is	the	supplementary	data	related	to	this	article:
Multimedia	Component	1
Supplementary	material (Please	substitute	the	original	supplementary	materials	file	with	the	one	attached.)
alt-text:	Supplementary	material
Highlights
• Historic	growth	of	E.	gunnii	indicated	yields	of	16	m3	ha−1	y−1	or	8	Mg	ha−1	y−1	over	20	year	rotations.
• Yield	was	highly	variable	across	sites	but	it	is	likely	that	intensive	silviculture	increases	yields.
• 	Until	there	is	a	better	understanding	of	the	climatic	limits	to	survival	and	growth	planting	should	focus	on	sites	with	low	risk	of	frost·	Until	climatic	limits	to	survival	and	growth	are	better	understood,	planting	should	be	on	sites	with
low	risk	of	frost.	.
Query:	Please	confirm	that	given	names	and	surnames	have	been	identified	correctly	and	are	presented	in	the	desired	order	and	please	carefully	verify	the	spelling	of	all	authors’	names.
Answer:	Yes
Query:	Your	article	is	registered	as	a	regular	item	and	is	being	processed	for	inclusion	in	a	regular	issue	of	the	journal.	If	this	is	NOT	correct	and	your	article	belongs	to	a	Special	Issue/Collection	please
contact	v.natarajan.2@elsevier.com	immediately	prior	to	returning	your	corrections.
Answer:	Yes
